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MEASUREMENTS, CONTROLS, REGULATIONS

U biguitous technologies with versatile requirements

Vifhather in research and development, in modern industrial
production or even inthe home - thera is no area in which
measurements, contral procasses and regulations are
naotrequired. Today, theraare constantly increasing
demands for data accuracy. Atthe sametime,

the operating conditions for measuring

and regulation instruments  are

becaoming consistently stricter,

resulting from, for exampls,

temperature  change

endurance o

Aggrassive

» i m ediums.

Owing 1o thelr competent high-tech materal, technical
ceramics made by W HALCERWANGER have a tradition of
performing strikingly well in a variety of extreme applications.
This brochure shows a selection of possible applications
within measurement and cortrol technologdy and delivers
imporant information for enginesring and construction of
CRMAMIC COmponants.

Aluminium  oxide ceramic s commaonly used to protect
delicate sensors which are in constant contact with, for
eXample, comosion and other damaging processing

slbstanceas.

Flugs for control lines in nuclear power plants are subject
to high radiation; here, syrthetic materials were nat, or anby
partially resistant. Howeyer, our Alsint 99.7 components are
rasistart. These Alsint 99 7 components are also faullass in
radicactive contaminated areas. As a resulf of the axtrame
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working temperaturas, modern measuring methods such as
CTA and OTC require ceramic sheath tubes and othear ceramic
components — spaciically utrapure Alsint 897 is used with
OTA and OTC. Laser tubes made of Alsint 99, 7 are also usad

to control the motion sequences of the He-Me Lasers in harsh
operafing conditions.

=heath tubes made of various ceramic materials such as
Alsint 927, Pythagoras, Sillimantin ol NG, Silimantin &0,
ST, Halsic-R and Halsic-1, as well as insulation rods made
of Alsint 98 7 or Pythagoras, are applied in the field of
temperature measuramant.

Wiithinthe processes of controlled enginesaring, corrasion and
abrasion, in connection with high temperaturas, can result
in extreme operational demands which metallic requlation
Carnying capacities can not withstand. In such cases, Alsint
B9 T or Zrconia components ensune reliable operations.

Technical ceramics reveals its strengths when other materials
hawve long failed to Tulfil necessany requirements. The diversity
of design and Ltilization are therefore nearly limitlass.
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CERAMIC SHEATH TUBES

ALSINT 997 PYTHAGORAS SILLIMANTIN 60

Type © 799 a2cording 1o DIN EMN G067 2 Ty © 10 according 1o DIN EMN G067 2 Type © 530 according 1o DIN EM 60672
AlaDa-oontent 997 2% Al Qla-Cortent approx. 60 %, Alkali-oontent 3 % AlaOlg-Ccontent 73— 75 %
Cuter f lnner Cuter f Inner Cgter f lnner Chgter f lnner Cuter f Inner
Ein & in i Ein rmm & in & in mm
0ex0.3 T B0 08x03 14.0x10.0 15x10
1.3x0.7 T2 % =89 125 % BT 1. 0x1:0.0 20x15
1.6x1.0 14.0x 10,0 1.6x1.0 15.0x11.0 22¥7T
5 g 15.0x 100 1.68x1.2 16.0x12.0 24x18
20x1.0 17.0x 120 20x1.0 10 x 120 £26x18
7t I 17.0x 130 P b o T¥:0%7:3.0 i = B
30x2.0 j B o iy B 30x20 L T R b 30x 23
4 0x2.0 20.0x15.0 40x 20 28 0 x50
5 0x3.0 24.0x 158.0 50x30 24.0x19.0
B.O0x4.0 25.4% 191 B.O0x4.0 2541191
8.0x5.0 26.0x 2000 g.0x50 26.0x18.0
9.0xEB.0 28.0x 22.0 90xEB.0 26.0x 20.0
96xE.4 30.0x 230 100x 6.0 28.0x22.0
100x6.0 100x7.0 30.0x23.0
10.0x7.0 120x 810
rmax. length 3500 mm depending on outer & max. length 3500 mm depending on auter £ riax . length 3500 mm depending on o uber &

SILICON CARBIDE HALSIC-R HALSIC-I

According to DIM EM 122172
recrystallzed SiC, SiC-content = 99 %

fine and course structure, SiC-content
Approy. 0 and 90 %, clay-bound

Acaording 1o DIM EN 12212, racticn-
bound, Si-infiltrated SiC, SiC-concentration
Approx, 90 %, Sifee content ca.10 %

Cuter S Inner Cater f Inner Cuuter / Inner Cuter S Inner Chuter S Inner
Ein & in mm & in mm Ein mmm & inmm
17x12 A0x 23 20X 10 24 w24 e0x13
Z20x 12 2AxZ8 22x12 LT ZZ2x15
Z0x 1% 0% 27 Zax 15 K Z2ox18
2w 17 40 = 32 A =15 40 = 30 2T =20
24x 13 45 25 A0 = 20 45 % 25 A0x 20
ZEx 18 45 25 A2mMEE ol x 23 45 25
2B 20 Sl 25

max. length 2000 mm depending an outer Z max. length 2700 mm depending on auter Z max. length 2700 mm depending on outer £

Cimensions not included in the table can be custom made upon requeast.
All of the following tubes are available: both ends open, one end closed, both ends open with flange, one end closed with
flange. Tolerances arein compliancewith DM 40 680, Customized tolerances upon request,
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2-BORE AND 4-BORE INSULATION RODS

Tools availabke

Insulation rods made of Alsint 99 7 or Fythagoras ar usad to insulate inserted thermal wires. In accordance with DIN 437 25, Pythagoras
Insulation rods can be heated to temperatures up to 2732 R 5002, For higher temperatures, we recommend Alsint 55,7 insulation rods.

ALSINT 95.7 TYPE C 7599 PYTHAGORAS TYPE C 610

2-bore rods d-bore rods 2-bore rods 4-bore rods

O O o O
a o Q o

*OEBE OQOEBE OEEBEd |*OEEEd OWEd OBE |*OWBEE OHEBEE OEBd |*OmBE OEEBEE OH/BE

Ta B b2 B s e Vi s TELES X T 1.0 s R 2.5 2.5 1:57°073 4.9 %4 B 22
e EL3 TR 8.0 2.0 1.7 0.4 T N S o B | 1.2 0.2 S g4 23 1.7 0.4 49 1.4 8.8 2.5
G B 6 i B2 1.8 23 0.8 BB 1.3 1Ok 1.2 0.3 Bag: Al SRR 20 05 bl 12 Hal D
1.7 0.3 by B2 2.5 2.4 05 T FRER TR 1.4 0.3 S e Sl 2305 hig AL Sdrd
ke B e b4 1.3 8.3 1.6 2.4 06 T e 1.5 0.4 5.4 1.8 SeE Al 2306 b2 9.3 2.8
a6 S o4 2.8 26 06 B de 106 1.4 1.6 03 5.4 1.9 94 28| 24 06 hid D 210 o e
20 0.4 6.5 1.8 2.5 1.3 St T e TOLE 25 1.8 0.6 R g3 2 2:8. 18 53 T 9.4 30
2.0 0.6 T R AP SEE R j & = ) 1.9 0.6 e g PLEL I O hid e 2 s
21 06 e 20 A Ay N R A B0 1.3 ¥ 20 06 h.5 1.8 S il i e B 54 1.1 8.8+
2.3 0.5 A e i P & N Bik g RE T 2l Lrh ST g Sl 2806 e 9.3 1.4
2.7 0. 5.1 7.4 A Enh it e o 5 S Y [ s Vet 21 06 BB 1.5 2 A 2.7 0.6 86 1.8 100 2.4
e i B bd 1.4 LS % Fei o A T1:8-30 IEEaaEEs e bl el e O 0.4 30
8 i b3 20 Es e 5.3 08 2 S s 115939 Gt e T | 8 A £ i 2 T 2R S
dal 0 bl T8 H1 &b 360y 6.4 1.2 12:6 3.6 PEkENEEE S e e 3.1 0 8 I = S U N R
32 1.1 5.9 1.2 SUSESEA - 3EOT B4 1.6 1239 41 il i e R s S s R 7o ) T 1.0 36
gk hid 150 Skl 361 a1 Jadi35 300 26 O e G T T G R e G ) i e
34 1.1 hg 1E 2 | 38 08 6.6 1.5 ¥3:3 3.5 312 10 O 1.0 106 36 i34 10 Bier 12 1 1
A T b8 28 Aol idih ig 1.0 66 20 142 36 | 3.4 05 B0 1.5 JLgk 25 34 1.2 0 S0 = S I B e
3B 0.8 B.0 1.5 Sl 3.0 0T =57 i [ o S ' S 34 03 B Aor IERT L 3e 0.8 B1 1.5 ) 5 R
U 25 T [ 6 B 4.0 1.0 BE TS 1Ee- 30 e B3 1.6 10.9 1.4 R Gl Aa 11.8 3.k
30 I 2 O i I 1 2 B | 4.0 1.1 FIF T8:9 b PEgh i =3 T A B i o e ) I o 6.2 1.4 ! B T

% e 6.2 10 FERE 30 41 0.7 L Lo A e EdpnE e 307 00T B2 20 12456 34
LSS B B2 1.8 g 41 0.8 o il 3.8 05 B4 1.4 11.5 3.3 F A0 13 BN o S T o
40 0.8 B2 20 115 B e 42 0.7 ¥ M 3.8 08 B4 24 11.7 40| 38 06 B Fihe EE0EES
40 1.0 B3 08 5L EER AN 42 038 B0 2.3 a8 By | I B 38 0489 359 o5 e
41 0.5 B3 1.8 FRlaRE Ay 42 1.2 Bd=AT 378 £ B Rt - 3.681 Fa g SFEESE0
41 0.9 B4 1.0 0 43 0.7 2.3 1.8 g e B 1.9 128 45 389 06 74 15 134 3.4
41 1.0 B4 1.5 i e G| 43 08 B g 40 1.3 Bh 2.2 PRl 3.9 08 Fefo ] 14.2 40
42 1.2 B4 21 il Taeg 43T 2 24 149 42 1.2 B.a 2.2 141 4.4 S it A e T 14.8 3.7
43 1.3 S A L 45 1.3 8.4 2.2 42 13 05 S B 14.2 4.4 40 0.7 Pl IR0 XH
43 1.4 6.7 1.8 Flodizh 46 10 - 42 18 o 26 153 43 | 40 11 s 16.8 45
44 1.3 B8 08 131 ik 47 07 o 43 1.2 1 24 170 40| 40 1.2 20 1.8

45 1.2 Bl 5 EdZ s 48 08 2.6 1.8 44 048 T2 24 183 44 41 0.7 o AR

46 1.0 B2 2.4 12 34 44 10 2.6 1.9 44 10 T4 1.8 42 1.3 a0 2.4

46 1.2 B9 10 T2od a3 48 1.1 8.6 2.0 44 1.3 FER A 43 049 ) A R

47 1.0 B9 16 1250040 48 1.2 8.6 2.3 45 10 L 44 0.7 2.1 1.5

47 1.1 Bd w2 4 L T 48 1% o P 45 1.5 7 2.4 45 0.8 2.1 1.7

47 1.3 ToO 186 13,6 4.6 50 1.1 2 i 46 16 i g = 45 0489 2.1 1.8

47 1.5 To 20 Fanduas g T2 2.8 1.3 47 14 2.2 14 45 1.1 2.1 1.9

48 1.0 T 23 160 46 51 1.0 Q1 2 47 1.7 g2 2.4 45 1.2 2.1 2.3

48 1.5 T4 286 16.1 4.6 gy b 9.4 24 49 16 e 2.6 45 14 g2 15

49 1.7 2 T 5 R B L 96 218 49 1.7 2.4 05 47 11 8.2 18

b0 1.4 T.B 24 167349 b4 T2 2 T 49 1.8 2.4 2.5 47 1.2 g A

3 i Wik hA T2 99 248 Bk i 8.5 1.6 48 049 2.5 1.8
¥ 08 = Sutar dianratarin E & = Bore diarmatar o mne
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MULTI-BORE INSULATION RODS

Tools availabke

ALSINT 99T TYPEC 799 / PYTHAGORAS TYPEC 610

b-bora rods a-bore rods 10-bore rods
) O Qa
(o) Fa [ Rl |
G O - 0o gﬂ a
o Lok 090
pll 2 GxBE R GxB E e ] gxBE ] BxBE ¥ OEE Tox B R T0x=B
1.6 025 1.6 0.25 4.2 075 4.0 076 6.3 40 ) 040
40 075 40 110 4.8 0,80 4.5 0,80 65 080 5.2 0B
4.4 100 46 1.10 B Q1 RG g0 0 RO 6.7 0 B5 6.4 0BG
50 110 5.1 1.20 B.d 1.00 B0 1.00 B0 075 5.6 0,76
B 1.20 B 1.10 TR 180 10 0,80 1.0 110 B.& 1.10
a0 120 1.6 1.20 : ol 240 12.0 200 a0 0,70 15 070
L-bore rods with centre bore b-bore rods with centre bora I-bore rods with centra bora
L+ o L+
oo a0 gu:
o o C 0
0 ExB@ 0 E ExB @ YO ExBd e ExBE 0 TxB@ D0 T=xBd
2.7 035 2B 0.35 21 04 20 0.4 20 0 25 1.9 0,25
4.5 R 4.3 0.5 44 0166 4.6 0.5 3.2 03 30 0.3
0 4 10 a7 1.0 £ 4 i 60 1.1 17.0 4.0 16.0 LR
Lebore rods with centre bora F-bore rods with centre bore
and 4 smaller bores and & smaller boras
S e
a~o 3 o a
FOE CB & 4x B R CB @ 4x B O CB Gx B E 0 B fx B
0 0.9 0,30 2.8 0.9 1 B0 oy 1.8 01,45 3.5 ; N 0,45
40 1.6 0,75 4.5 i 075 4.0 18 045 4.0 7 075
) 2.4 0,75 1.7 2.0 T £ .0 1.8 0.TE 6.0 1.8 0,70
8.6 4.0 0,80 8.0 3.7 01,80 11.0 4.3 210 10,4 4.0 200
=18 3.2 1.15 g2 4.0 1.10 13.3 4.4 2.40 12.5 4.1 2.30
13-baore rods with centre bore Cwal 2-bore rods
and 12 smaller bores
)
W |
F 0L B & 12x B & i i B 12xB @ Wi i/ H x B ) ! H ® D&
2R 4.4 0.3 o 4.1 0.3 e [ S ¥ A (- | r 07
=) Eli| 1.2 =[] 1.9 1.2 465 [ ap G an f 2p * 1.0
9.6 21 14 =[] 2.0 el 75 [ 50 L 2 40 L 27 * 10
116 f 1.2 *x 39 46 f 33 x 1.6
120 F  aD ¥ 40 116 f B3 * 4.2

S = Cutar disrmatar i B & = Bera dismatar il mr CHE & = Santra bora aiznmatar i et
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DIN MEASUREMENTS

Measurements for ceramic sheath wibes and insulation components for thermee lements according to DIN 43724 and DIN 43725

d4-bore insulation rods Wi & 1-bore inzulation rods Wire &
according to DIN 437 26 accordingto DIM 43726
2 ter i Bore Length il i tesr i Inner & Length ]
id= in (=) in mm in o in o 41 in in o in mm in o
2005 Sl Tt 5,10, 25,80 [1.0and 1.38
275
5.5 1 380 =08
BED 4.0 +9= 2.0 5,10, 25, 50 1.38
Materials for insu lation rods T
CBTO o O T &5 L 1060 =08
DI EM BORTZ 1480 B0 +0z 4.0 SO 2 e 30
2080
e —- LE z i [
Fy DIM EM | Outesr i Inmer & . Thermal shock, " Mk, per mikssible
.§ i E BOET 2 | dq)in i {dz)in mom Length. i.J-in-mim restytance Permeabilty | tinuous temp
o
10 T 200, 270, 375, 530, T40, 1030
rhediurnto : 2T32-F
C 510 15 11 530, 740, 1030, 1430, 2030 good ga stight Yen T
24 18 B30, T40, 1030, 1430
Z R30 26 18 630, TAD, 1030, 1430 yary good porous 201 2°FM BOOC
10 B 200, 270,375, 530
¢ 759 15 10 | 530, 740, 1030 rredium astight shb ok
, T40, gastig 1800 *C
24 18 630, T40, 10350, 1430
DESIGH Gastightness:

Unglazed. Admisible okrance of the wall
thickress is incomplizncewith DIM 40680 Part
1. degee of accumcy: Coarse. Admissiblke
deflection & incorpliznoswith DIN 40680 Part
2, degres of accuracy: Fine, with the following
specificatons: A straght mod, dameter 0.8 x
d1-25), must be able 1o be insered to the
botom of the sheath wbe. The munded
botiom of the sheath tube unfommly becomes
the cylindnca | section of the sheath tube.,

REQUIREVIENTS
Thermnal shock resistance:

Mo visible damege after test implkementation.

Cimensional stability: Onginal strightness
after test implerrentation.

Gastightness: Mo air s ekeased during
testing: onby wald for the sheath tubes bbelied
gastight in Tabl= 1,

TESTS

Thermal shock resistance:

Thesheathtube s iIrsered with the closed end
i a 40 mim irternal diameter tube fumace at

Servis i prodazba:
Bitola Stara carsija:

047/203 330

a conztant mte (Tablke &. Thefurnace & heated
to the rmaximum permissible  continuous
termperature of the sheath wbe. The sheath
tube rrust not cotne In contact with the twbe
furmace, thersfore a vertical s=tup of the tube
furnace 5 mocormmended. After a minirmurmof
20 minutes holding tirre, the sheath tube =
rerroved atthe sarme rate and is hung freshy i
omrder to cool in calm air

TABLE 2

Diameter d1 Insertion rate
in rnm o rnin
10 100
16 a0

24 and 26 1

Dirnensional stability:

The sheath tube iz honzontally clhrrped into
the tube furnace used for therrmal shock
resigtance testing and 15 then heated 10 the
Frizxirnurm permissible continuo us temperature,
This procedure bsts for 30 minutes,

The sheath tube & exposed to an inner
owerpressure of 2 bar, and then submesed in
water for are minue.

Motz Tha tasts should be conductad in the
abovementioned order The tharmal shock
resigtanca tests and dimenzional stabilty tests
can ba conductad samutanscusly when the
tibe furnace is satup horizontally

GUIDELINES
forthe selection of sheath tube materials
according to DIM 437 24, Paragraph 7:

+ Alkals- ard hydrofluonc acd -fres gases
up o 2732 °F 1500 °C: Type © 610

+ Contactwith alkal vapours
up o 2732 °F /1500 °C; Type © 799

+ Gasesof all kinds, finrer tubes are gas-
tight, up 0 2912 *F/ 1800 *C: Type © 530

« Mekting ghss up to 2732 °F /1500 °C:
Type © 793

(ROt Qeneral speciliafions: feferenms belles oy

Servis i prodazba:
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02/309 8 103

www.elektroluks.com.mk

www.electrolux.com.mk



@D EnekTponykc

TOLERANCES ACCORDING TO DIN 406

Diameter and deflection tolerances without grinding according to DIN 40680

Maorminal & Accuracy kdmissible Dkrances in mm) Morminal length A coura oy fadmissible dellection fa in mm)
ar length in Coarse rnediurm in mn coarse rnediurm
up o 4 = 04 = 015 upto I 1.7 0.1%

abonie 4 upto G + (.6 + 0.2 above  Tupto 40 1.8 0.20
abone B upto 2 + 0.7 = 025 above 40 upto &0 1.9 0.25
abonie Bupto 10 = 0.8 = .30 above  Supto & 20 Q.30
aboe 10upto 13 = 10 = .35 above  Bupto 70 21 0.35
abore 13 upto 16 = = + 040 abowe  Wupto 20 2.1 Q.40
abore  16upto Ll £ + 045 abowe Mupto 90 22 .45
abore 20 upto 25 1E = 0.1 abowe Wupto 100 2.3 .50
abowre 2hupto gl T + [.55 abowe 10 upto 170 24 .55
abore 20 upto 35 = 20 + [0.f] abowe 1MW upto 128 25 (.65
abowve Zhupto 40 = 20 + [.Bh abowe 125 upto 140 2.6 0.7a
aboe 40upto 45 + 20 = 0.0 aboe 140 upto 155 2.7 Q.20
aboe 45 upto 8D + 2.5 = 080 aboe 185 upto 170 20 0.85
abora BDupto hh + 25 + 0.q abowe 1MW upto 185 a0 .90
abore Bhupto [l = 2.5 + 1.0 abowe 185 upto 200 35 1.00
above  BQupto W0 + 20 = 1.2 above 200 upto 280 e 1.26
above T0upto 20 + 3.5 + 1.40 above 280 upto 200 2.0 1.60
above  BDupto 90 + 410 + 1.60 above 30 upto 280 4.3 1.76
abowe 90ypto 100 + 4.5 = 1.80 above I8 upto 400 4.7 2.00
above 100 uwpto 110 = &0 = 200 above 40 upto 450 5.1 2.26
above 110upto 128 < L = 2.2 above 480 ypto SO0 B 2.60
above 125 upto 140 = G0 = 2.4 above S upto GOO .3 3.00
above 140 upto 155 + 6.5 + 280 above G600 upto 700 7.1 3.60
above 155 upto 100 = 70 = 300 above T upto 200 7.9 4.00
above 110 upto 185 = 1.5 + 2.40 above 20 upto 900 8.7 4 .60
above 185 upto 200 + 20 + 380 aboe 900 up o 1000 0.5 5.00
above 200upto 240 + 90 + 4.7 aboe 1000 1.5 +0.895 .1 0591
abore 250upto 200 +=70.0 + 4 ;1 '
above 300upto 340 A1 . B0 Haasa contact s for stnctarticarancas,
abowa 350 upto 400 +12.0 bt : Degree of accuracy
above 400upto 480 =130 + 6.0 LRl s COE S recdiu i
abore 450upto GO0 =140 + 6.4
above S00upto  BOO + 160 + 7.0 Casted, wrned, exiruded for parts with an Comman
abowe BOQupto 700 + 160 + 03] enuzlope size of 30 mm and higher application
abcve 700 upto 200 + 175 = 000 - .
abowe B00upto 900 + 100 + 0.8 Extruded for parts with an envelope size up 1o 30 T,
abowve 900 upto 1000 M0 + 1000 mrm, non-metered pressed, metered S&m i-moist R
ahoe 1000 + 00?.d + 0071-.d prassad, metered dry pressad, white machined PP
ACCIFAcy coarse rrediurm
DM EM BOBTE Tipe C Bl 799 CBID 748
Mianufacturing processesy
asted +* *
Tur ned *
Exar uded envelope size
F2mm and higher ' *
Exfruded envelope size
up to 3 mm iy ’
Mon -mefened pressed *
Miketierad Semi-mois pressad *
Mz tianad dry pressed *
White machined * *
The valuas for accuracy: Coursa ane not appiicabila to the first rmanufactuning.

Spadal aqreamants &g reqlirad.
+ Custcmiany manufactunig prrcass Deflection of a non-cylindrical formed part
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ROLLERS | HALSIC : ' SPECIALITIES
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